Thy-1 involvement in neurite outgrowth: perturbation by antibodies, phospholipase C, and mutation.
Thy-1 is a major cell surface protein anchored in the plasma membrane of neurons and lymphocytes by a covalent glyco-phosphatidyl-inositide linkage. Despite thorough characterization of the molecule's physicochemical properties, its biological function remains elusive. In this study we demonstrate that (i) monoclonal antibodies directed against Thy-1 are capable of enhancing neurite outgrowth from sympathetic neurons in culture, as well as stimulating the initiation of neurite sprouting from cultured adrenal chromaffin cells and PC12 cells. This effect is not observed with monovalent, Fab antibody fragments. Treatment with intact antibodies also results in the shedding of Thy-1 into the culture medium. (ii) Treatment of chromaffin cells with phosphatidyl-inositol-specific phospholipase C also results in an induction of neurite sprouting. The lipase effect can be blocked by preincubating the cells with monovalent anti-Thy-1 Fab fragments, indicating that the outgrowth stimulation is specifically due to removal of Thy-1. (iii) An entirely different approach to elucidating the function of Thy-1 involves mutagenesis of PC12 cells. Selection for Thy-1-deficient mutants revealed that cells lacking Thy-1 sprout neurites spontaneously at a very high frequency. A novel role for Thy-1 is proposed wherein the results of the mutant cell studies are compatible with the antibody and lipase data. Each of the perturbations can be viewed as releasing an inhibition that Thy-1 normally exerts on neurite outgrowth. We suggest that Thy-1 normally acts to stabilize neuronal membranes and processes, possibly through homophilic interactions.